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LUBRICATION 
FOR MODERN 
STREAMLINE TRAINS 


Top—One of the two modern trains which 
the Gulf, Mobile & Northern Railroad 
will operate between Jackson, Tennessee 
and New Orleans. 


Above—Gulf Crown oil So been Selected 
to keep this 660 H. Diesel engine, 
whith powers the “Rebel,” in continuous, 
trouble-free operation. 


Right—View of the driving mechanism 
and other po pe which comprises the 
rear truck of the power car. 


Top—The “Comet”—new high speed stream- 
line train now in operation between Provi- 
dence and Boston on the New Haven line. 


Above—One of the two 450 H.P. Diesel 
ae which power the “Comet.” The 

Gulf lubricant is used to protect them 
against wear and time out of service. 


Left—One of the trucks which supracts 
two articulated cars of the “Comet.” 
Iubricancs are used on all moving part. 


GULF guality lubricants 
selected por the “COMET” and the “REBEL” 


GULF is proud of the part Gulf quality lubricants are playing in 
the railroad Renaissance in America. 

Sure protection for the great Diesel engines which power 
these sparkling new trains is essential to their reliable and 
continuous operation. When more than fifty leading builders of 
Diesel engines in the U. S. have officially approved Gulf lubricat- 
ing oils, it is apparent that the right lubricant has been selected 
for the power units of these two trains. 

Just as Gulf engineers have cooperated with builders of stream- 


line trains to the end that the best possible lubrication be secured, 
so they will cooperate with your operating men. From Gulf’s 
complete line of more than 400 industrial and railroad lubricants, 
the oils and greases best suited to the requirements of your 
particular equipment can be scientifically selected. Let a Gulf en- 
gineer assist you in getting the most from your lubrication dollar. 


GULF REFINING COMPANY 
PITTSBURGH, PA. 
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HE New Orleans and the Wichita, converted to 
Diesel drive by the Shipping Board in 1929, have 
rolled up an impressive, if unsung, record for themselves. 
Six years of consistent, economical service, with not a 
single forced stop at sea for machinery trouble, the New 
Orleans has travelled 350,000 miles and the Wichita 


Powered with four-cylinder, 4,000 hp., 
double .acting, two-cycle HAMILTON-M.A.N. Diesel 


370,000 miles. 


engines. These two vessels represent an outstanding 
Diesel achievement — splendidly carrying out the 
tradition of the Hamilton Shops from which came 
their engines. 


HAMILTON -M.A.N. 


THE HOOVEN, OWENS, RENTSCHLER COMPANY 
HAMILTON, OHIO 


Division General Machinery Corporation 


NEW ORLEANS — WICHITA 


Average speed 13 knots. Operated by American 
Pioneer Line. Each vessel powered with a four- 
cylinder, two-cycle, 4,000 hp. double acting 
HAMILTON-M.A.N. Diesel engine operating at 
103 rpm. 
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««to Your Lighting and Standby Lighting Problems! 
UDA DIESEL GENERATING SETS 


KW, cither make the many advantages of Buda 
D.C. or A.C. Diesel Engines available for the solution of 
— clean-cut, simple appear- your lighting problems. 

Ddew~e-oliades geverating They are compact! Simple! They start easily 
set. Compact! Simple! 3 to and quickly. They run quietly and smoothly. 
Their light weight permits installation without 


excessive re-enforcement and they will replace 
a gasoline engine of the same horsepower with 
only minor changes in the engine bed. 


Any power requirement or electrical specifi- 
cation can be met and enough excess power 
can be supplied so the generator need be run 
a minimum length of time. 

But even better than this— Diesel power 
materially reduces the fire risk, insurance rates 
and lighting costs. 

Don’t install a lighting plant without finding 
out what Buda can do for you. Specify Buda. 


GENERATING SETS 


From 3 KW to 90 KW THE BUDA COMPANY 


4.C. D.C. 


DIESEL ENGINES 15411 COMMERCIAL AVE. 
Horsepowers from 32 to 180 HARVEY [Stsete | ILLINOIS 


ENGINES 


AND GENERATING SETS 


DIESEL PROGRESS for July, 1935. Volume I, No. 3. DIESEL PROGRESS is published monthly by Diesel Engines, Inc., 2 West Forty-fifth Street, New York, N. Y. 
i 1935. Subscription rates: United States and Pan 


Rex W. Wadman, President. Acceptance under the Act of June 5, 1934, at Brooklyn, New York, authorized May 14, 
American countries $3.00, Canada and all other countries $5.00 per year. Single copy price 25 cents in U.S.A., 50 cents for all other countries. 
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Published monthly by Diesel Engines, Inc., 2 West 
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THE REBEL 


DIESEL TRUCKS 


INSIDE THE DIESEL. 


DEPENDABLE DIESELS 


CHAFFEE ICE PLANT........ 


CUMMINS DIESEL AUTOMOBILE 


DIESEL TRUCKS FOR SOUTHERN PACIFIC 


CRUISE OF THE VAGABONDIA 


MAYNARD, MASSACHUSETTS ... 


ED WYNN'S DIESEL YACHT..........:..i. 


DIESEL ICE PLANT IN PAWTUCKET. . 
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= Carrier Ice Mfg. Co., South Bellingham, 


H. B. Campbell Company, Haverhill, Mass. 


John Hannon ice plant, Winsted, Conn. 


Gilbert Johnson & Sons, Norwood, R. I. 


NEW 
USE 


ly conservative New England, where 
every business venture receives the 
closest scrutiny, that is where ICE and 
REFRIGERATION PLANTS have been 
quick to take advantage of the econo- 
mies of DIESEL POWER. 


Facing keen competition from 
natural ice produced at low cost, they 
are throwing off the yoke of high elec- 
tric rates and are converting their plants 
to ATLAS DIESEL POWER .. . and 
cutting their power bills in half. 


Under normal operating condi- 
tions of 20 pounds suction pressure, 
185 pounds condensing pressure, and 
can water at 70°, the average electric 
driven plant in a temperate climate 
will use about 53 kilowatt hours per 
ton of ice produced. If electric power 
is purchased at 1/2 cents per kwh., 
including demand or standby charge, 
the power cost is 79'/2 cents per ton. 


There are in operation today 
many ice plants as small as 20 tons rated 
daily capacity which, under 
the same operating conditions, 
make a ton of ice with ATLAS 
DIESELS at a cost of 27 cents, 


including the following operating 
charges: 4.2 gallons fuel oil at 5 cents; 
lubricating oil at 50 cents (including 
allowance for renewing oil every 30 
days) 2 


fund set aside for maintenance 4 


cents per ton; sinking 
cents, making a total of 27 cents 
per ton. 


ATLAS DIESELS are slow 
speed, heavy duty machines, operating 
at the same speeds as modern vertical 
duplex ammonia compressors, and con- 
servatively rated for continuous service 
at these speeds. The ideal arrangement 
is therefore an ATLAS DIESEL direct 
connected to its compressor, with a 
V-belt driven generator to supply power 
for the operation of auxiliaries and 
lighting. 


The application of ATLAS 
DIESELS to ice and _ refrigeration 
plants is covered in detail in our 
“ICE & REFRIGERATION CATA- 

LOG,” a copy of which will be 

mailed free to any ice maker 
who requests it on his busi- 
ness letterhead. 


ATLAS IMPERIAL DIESEL ENGINE CO. 


OAKLAND, CALIFORNIA, U.S. A. 


ATLAS 


IMPERIAL 
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Le Bolduc Ice Mfg. Co., Fitchburg, Mass. 
| 
9 W. B. Chaffee ice plant, Providence, R. I. SS 


|; = had a grand abil- 
ity of cogently stating his be- 
liefs, an ability given to so 
few of us. We do, all of us, 


REX W. WADMAN, Editor and Publisher 


Every Man owes a portion of his 
time and of his substance to the 
upbuilding of the profession or 
industry to which he belongs. 


GRESS 


or even near-immediate quan- 


tity production of a Diesel 
passenger car. He has proved, 
however, that the Diesel en- 


— Theodore Roosevelt 


owe a part of our time and 

of our substance to the up- 

building of our profession or business. In this con- 
nection my hat goes aff to Clessie L. Cummins, 
President of the Cummins’ Engine Company, who, 
as this is written, is driving to the Pacific Coast the 
first Diesel equipped passenger car in this country. 


Mr. Cummins is apparently a natural born pioneer. 
He drove the first Diesel equipped bus across the 
continent. His company was amongst the first to 
install Diesels in trucks in this country — commer- 
cially. He built and entered in the 1931 Indianapolis 
Decoration Day Race the first Diesel equipped rac- 
ing automobile which was the only gasoline or Diesel 
racing car to finish without a stop of any kind. He 
took his racing car down to Daytona Beach on two 
occasions and created world’s records for Diesel auto- 
mobiles, records which still stand. 


In this new pioneering effort of his, I doubt if 
Mr. Cummins seriously anticipates the immediate 


gine has been developed to 

a point where it is smooth 
enough in operation, light enough in weight 
and compact enough for passenger car installation 
—and so my sincere congratulations, are extended 
to him for his accomplishment, for his fore- 
sightedness — for his intestinal fortitude, if I may 
use the colloquialism. The fact remains he has 
again contributed something really worth while 
to the upbuilding of the industry to which he 
belongs. 


ANNOUNCEMENT 


A Spanish edition of Dreset Procress will be 
issued in September, printed throughout in Spanish 
and distributed to all Latin American countries, 
Philippine Islands and Spain. This is in addition to 
our regular September issue. A cordial invitation 
is extended to our readers to send us names and 
addresses of possible Diesel engine purchasers in 


the countries indicated. 
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Above — The “Rebel” and its Alco type McIntosh & Seymour Diesel 
engine rated at 660 hp. at 740 rpm. 


Right — Two views of the sleeping section. The berths are individually 
air-conditioned and partitions afford additional privacy. 


| 
Ay 
‘Sig 
“~% Ke : | 
| 
i 
: 
4 
| 
“a 
| 
| 


THE REBEL 


Gulf, 


Mobile & Northern Rebels at the Old 


Order of Transportation and Buys Diesel-electric 
Streamlined Train Which Is Appropriately Named 


Wun: Rebels and Flying Yankees in- 


vading the railroad field, it may sound to the 
traveling public as though the Civil War of 
railroading was about to start. But such is not 
the case, for, although the names of these new 
Diesel streamliners are reminiscent of Civil 
War days, they have been so named for more 


appropriate reasons. 


The Rebel is the Gulf, Mobile and Northern's 
answer to antiquated methods of rail trans- 
portation in the South, while the Flying 
Yankee was the first of the new Diesel stream- 
liners installed in the Yankee territory of old 
New England. To meet the passengers’ de- 
mands for speed with comfort and safety and 
the railroads’ need for economy of operation, 
both of these trains are powered with Diesel 


engines. 


The Rebel is one of two fully streamlined 
trains which have been designed and built by 
the American Car and Foundry Company for 
the Gulf, Mobile and Northern Railroad. 
These new Diesel-electric trains will operate 


between New Orleans and Jackson, Tenn. 


The run of 488 miles in each direction, in- 


cluding 39 stops, will be made at night on 
about a twelve-hour schedule. Because of the 
heavy traffic conditions between New Orleans 
and Jackson, Miss., a distance of 186 miles, 
an extra coach is added on the morning run 
from Jackson, Miss., to New Orleans and is 


returned to Jackson on the evening run. 


Unlike most Diesel-electric streamline trains, 
the Rebel is not articulated, but is made up 
of separate coaches having smooth, unbroken 
lines. Thus these two new trains, consisting 
of three cars each, can easily be made into a 
four-car train when traffic conditions demand 
additional space. Each train will ordinarily 
consist of a power car in which is mounted a 
660 hp. McIntosh & Seymour Alco type Diesel 
engine directly connected to a Westinghouse 
generator; a buffet coach with compartments 
for white and colored passengers and an ob- 
servation-sleeping car. A seventh coach, with 
separate compartments for white and colored 
passengers, can be used interchangeably on the 


two trains. 


The power car is divided into three parts: an 
engine room, approximately 25 feet long, a 
15-foot mail room, and a 30-foot baggage 
room. The Alco type McIntosh & 
Seymour Diesel engine operates on 
the four-cycle principle and has a 
normal rating of 660 hp. at 740 
rpm. and an idling speed of 350 


rpm. 


The engine weighs 24,500 Ibs., or 
37.1 lbs. per hp. It has six cylin- 
ders enbloc of 1214-inch bore by 
13-inch stroke. Made entirely of 
welded rolled-steel sections, the 
cylinder block is in one piece, as 
is also the cylinder base made of 
the same welded construction. This 
welded construction has resulted in 
a reduction of more than 20 Ibs. 
per hp. from the usual weight of 
engines built for switching service 


with cast cylinder block and base 


Close-grained cast-iron cylinder liners are fitted 
in the cylinder block and, like the bearings, 
may be renewed periodically after an antici- 
pated service of five to ten years. The cylinder 
heads are separate castings of semi-steel, one 
for each cylinder, and each head contains two 
intake and two exhaust valves, as well as the 
fuel-injection nozzle, all arranged symmetri- 
cally. The valve operating gear is entirely en- 
closed and pressure lubricated. 


A heavy crank shaft is mounted in seven 914 
inch by 514 inch main bearings in the engine 
base. The aluminum pistons are of the trunk 
type with cast-iron rings and the connecting 
rods are steel forgings. The engine base is 
extended to provide a base to which the gen- 
erator frame is bolted. Access to the running 
parts in the base is provided by large detach- 
able covers on both sides of the engine. Fuel 
is pumped from the 600-gallon fuel-oil reser- 
voir by a small motor-driven pump to the in- 
jection-pump unit mounted on the side of the 
engine. This injection-pump unit contains six 
individual pumps, one for each cylinder. 


A lubricating-oil reservoir is located in the 
engine base below the floor and all bearings 
and moving parts are lubricated under pressure 
by a power-driven oil pump located in the 
bottom of the base on the front end of the 


engine. 


The Diesel engine drives three Westinghouse 
electrical generators. The generator assembly, 
which consists of the main generator, the aux- 
iliary generator and the control generator, 
weighs 10,520 lbs. The main generator, which 
is rated 450 kw. at 740 rpm., provides power for 
propelling the car and is also used for start- 
ing the engine. The auxiliary generator, the 
stator of which is overhung at the rear of the 
main generator, is rated at 60 kw. and develops 
power at 130 volts d. c. for the air compressor, 
radiator fans, air conditioning, generator ex- 
citation, lighting, cooking and battery charging 
throughout the train. The output of the con- 
trol generator is used for operating the engine 
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Wide seats and roomy aisles in the coaches. 


loading-control apparatus. A fan is mounted 
on the Diesel-engine flywheel which forces ven- 


tilating air through the generator assembly. 


The second car of the four-car train, which 
is the set-out car, is 75 feet long and has two 
compartments, one seating 47 persons for 
white passengers and the other 24 for colored 
passengers. The seats in this car are reversible. 
The entrance vestibule, in this and the other 
cars, is at the center. The arrangement is more 
convenient for passengers and permits the 
trucks to be placed close to the ends of the 
car, obtaining better riding qualities. All cars 


are air-conditioned throughout. 


The third car is like the second, except that 
it has a buffet in the end of the car which 
carries the white compartment. The buffet is 
fitted with electric stove and warming oven, 
cabinets and all necessary supplies for serving 
meals to passengers. The seats in this car, 
which is turned with the train, are stationary. 
The backs are adjustable to the passengers’ 
wishes. The car will seat 62 persons, 24 col- 
ored and 38 white. 


Probably the most interesting of the trailer cars 
is the observation sleeping car. In this car 
the utmost in comfort has been provided. The 
car has six sleeping sections and a stateroom. 
The stateroom is provided with an upper and 
a lower berth extending crosswise of the car. 
In the daytime the lower berth is a handsome 
sofa and the upper is folded into the walls. 
In addition there is a’smaller sofa for daytime 


use. 


The sleeping sections are divided by parti- 
tions. These partitions are provided — with 


ducts, which operate at night to provide a 


The comfortable accommodations in the observation lounge. 


continuous flow of conditioned air through 
each berth. A separate circulation system is 
operated during the day when berths are not 
made up. Berth lights in uppers and lowers 
are equipped with special lenses for night 
reading. Overhead ceiling lights are arranged 
with three bulbs so that general illumination 
is possible before passengers retire, yet after re- 
tirement only floor illumination is secured and 


no light shines into the berths. 


A large, sunny observation room, seating 18 
persons, is at the rear of the car. The room 
is provided with comfortable arm chairs and 
sofas. If desired, four people can face each 
other or play bridge, as portable tables are a 


part of the train’s equipment. 


The exterior finish is aluminum with a scarlet 
band running around the entire train along 
the window line. An upright searchlight in 
the head of the train, sweeping the sky as a 
warning to approaching motorists, heralds the 
approach of the Rebel as it speeds along. 


The operation of these new Diesel-electric 
trains now completes the motorization of all 
passenger service on the Gulf, Mobile and 
Northern. As far back as 1924 regular gas 
motor cars were installed for part of its serv- 
ice and later, in 1930, a Brill constructed gas- 
electric train was added to its equipment. So 
the addition of these two new streamlined 
Diesel powered trains is more of an evolution- 
ary step for Gulf, Mobile and Northern than 


it is an innovation. 


Having been a pioneer in the motorized pas- 
senger train field, the purchase of these new 
trains is the next natural step in the railroad’s 
passenger program. Engineers have fixed top 
speed at 100 miles an hour, although President 
I. B. Tigrett has stressed the fact that great 
speed will not be a factor in their operation. 
Reductions in the present schedules, he has 
stated, will be effected more largely through 
their greater acceleration and deceleration at 
Station stops. Passenger comfort, safety and 
economy of operation, he added, were the 


paramount objectives in planning the trains, 
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WHEN DIESEL 
MEETS DIESEL 


Above — On a highway detour just above California’s famed Gaviota Pass on the 
Pacific Coast highway where construction is in progress to cut down the grade to 
modern demands. Diesel meets Diesel when a Hercules Diesel Cletrac 80 tractor 
passes a Cummins Diesel Motor Truck and Trailer of the Pacific Freight Lines. 
Truck and trailer are hauling steel reinforcing materials for the project. Pacific 
Freight Lines own 73 Diesel trucks with Cummins engines. Costs over three years 
and several million miles of freighting show 2.78 cents cut per mile. The tractor 
and seven other Diesel tractors belong to the Hanrahan Construction Co. of San 
Francisco. This one had no major overhaul at the end of 4,000 hours. It burns 
about five gallons of 27 Diesel fuel per hour. 


Left — Bekins Van & Storage Company's White truck and trailer equipped with a 
Cummins Diesel engine. It is leaving Los Angeles for its weekly round trip to 
San Francisco via the Coast Highway. With comparative figures at 100,000 miles 
on a change-over from gasoline to Diesel engines, Bekins’ head mechanic finds 
that as far as fuel costs go, a round trip with a Diesel engine costs about §7.50 
as compared with $75.00 with gasoline. 


Left— Cummins Diesel motored truck spreading oil on Hoover Ranch private 
roadway in front of ranch house. This and another Diesel motored Mack truck 
are owned by Oilfields Transport Co., Bakersfield and Taft, California. Tank 
holds 1,000 gallons of oil. 


Left —Golden State Company, Ltd., Diesel motored truck and trailer leaving 
Oakland, Cal., headquarters for its daily 400-mile run to gather milk and cream 
in the San Joaquin Valley. This Cummins Diesel is a change-over from the gas 
engine originally installed in the Indiana truck. Pay load of about 16 tons is 
usually hauled by this outfit. 
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A | UST why is the Diesel engine forging 
ahead at such a rapid rate? Why are they found 
in constantly increasing numbers year by year 
in industry, in transportation, on the sea and 
in the air? Why has this comparative new- 
comer made such strides in America and in 


Europe during the last few years? 
The answer is contained in one word. 
Efficiency! 


If Dr. Rudolph Diesel, experimenting with his 
first engine in 1893, could see today European 
shipyards turning out more Diesel motorships 
than steamships, German automobile factories 
producing more Diesel than gasoline trucks 
and buses, Diesel engined airplanes flying on 
regular transport lines, and four such engines 
of 1,000 hp. each selected to furnish motive 
power for the new German Zeppelin now 
being completed, he too, would be astonished. 


Imagine his surprise coming to this country to 
find here a factory production of Diesel en- 
gines last year capable of generating a total 
of more than 750,000 hp. and this year prob- 
ably 1,500,000; Diesel powered streamline 
trains giving such remarkable performance; 
and the sudden popular interest in Diesels in 


the past two years. 


The Diesel engine, as we know it today, is, of 


By A. M. ROTHROCK 


NATIONAL ADVISORY COM- 
MITTEE FORAERONAUTICS* 


course, far removed from its ancestors. From 
a slow, heavy ponderous piece of machinery it 
has evolved into a fast, light, sleek and thor- 
oughly modern engine. It is the combined 
results of changes and improvements of many 
men in several countries. In 1910 McKechnie, 
an Englishman, showed that the fuel could be 
injected into the cylinder under its own 
hydraulic pressure, making possible its develop- 
ment to a high-speed engine. In 1928, Wool- 
son, an American, showed that the Diesel could 
be built light enough to power airplanes. These 
steps were epoch making. 


What is there about the Diesel engine that 


*All photographs through the courtesy of the 
National Advisory Committee for Aeronautics. 


makes it differ from its gasoline cousin? To 
answer this question we must look inside the 


engine itself and see what actually takes place. 


To better understand the processes that take 
place let us first, however, briefly summarize 
what happens in the gasoline engine, with 
which most of us are familiar. As the piston 
of the gasoline engine starts on its downward 
stroke a fresh charge of air and fuel is sucked 
into the cylinder. Air and fuel have been 
thoroughly mixed in the carburetor and in 
the intake manifold. When the piston reaches 
its bottom position the cylinder contains all 
the ingredients for the explosion — carbon and 
hydrogen in the fuel and oxygen in the air. 
To explode the mixture only heat is needed. 


Fig. 1. Photomicrographs taken in a millionth 
of a second or less to show how a Diesel engine 
fuel spray is torn apart by the air which it is 
penetrating. Left to right—At the nozzle, 
1 inch from nozzle, 3 inches from nozzle, 
5 inches from nozzle, 7.5 inches from nozzle 
and 10 inches from nozzle. 
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Top — Fig. 3. Single cylinder engine wiih glass windows in the cylinder head developed 
by the National Advisory Committee for Aeronautics to photograph the injection and 
combustion of fuel sprays in a high-speed Diesel engine. 


Below — Fig. 2. High-speed fuel jet in the process of breaking up into millions of drop- 
lets varying in diameter from several thousandths to several ten-thousandths of an inch. 


Then the piston starts on its upward stroke, 
compressing the mixture of air and fuel va- 
pors to about one-sixth of their original vol- 
ume. In doing so the mixture is heated to 
800 degrees Fahrenheit and its pressure reaches 
150 pounds a square inch. Still the mixture 
does not explode. More heat is necessary. 
This heat is supplied by the electric spark 
shortly before the piston reaches its uppermost 
position, igniting the mixture and causing it 


to burn. 


In burning, the flame proceeds across the cy- 
linder in an orderly manner at a velocity of 


approximately ~-75 feet a second. The heat 


produced by the burning increases the pressure 
to 300 pounds a square inch. The downward 
push exerted on the piston by this pressure 


gives the engine its power. 


Now in the Diesel engine power is also pro- 
duced by burning or “exploding” the mixture 


of air and fuel. But the process is different. 


On the downward stroke of the piston the in- 
take valves open and only fresh air is sucked 
into the cylinder. The fuel is added later. 
As the piston starts its upward stroke it does 
not contain any explosive mixture but only 


air. Instead of compressing this air to one- 


sixth of its original volume as a_ gasoline 
engine does, it compresses it to about one- 
fifteenth of its original volume. This addi- 
tional compression causes the air to reach a 
pressure of 450 pounds a square inch and 
raises the temperature of the air in the cylin- 


der to 1,500 degrees Fahrenheit. 


Into this highly heated and compressed air a 
charge of fuel is shot at speeds up to 500 feet 
a second. Because of its tremendous velocity 
as it rushes through this air, the fine jet of 
liquid fuel injected under high pressure 
at the top of the cylinder, is rapidly torn 


apart into minute droplets varying in diameter 
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Fig. 4. Motion pictures taken at the rate of 2,500 a second showing the injection and combustion of four fuel sprays 
in a high-speed Diesel engine. Speed is 1,500 rpm., jacket temperature 150° F. and ideal air-fuel ratio 17.2-1. First 
picture — Sprays entering the engine cylinder. Fourth picture — Sprays catching fire. Fifth picture — Flame fills the 
cylinder head. Last picture — Flame starting to die out. 


from thousandths to ten-thousandths of an 
inch. The highly heated air in the cylinder 
quickly vaporizes the droplets forming a mix- 
ture of fuel and air sufficient to ignite of its 
own accord. No spark plug is necessary. The 
subsequent explosion increases pressure in the 
cylinder from 450 pounds a square inch to 
800 pounds a square inch, and the piston is 


forced down on its power stroke. 


The chief differences therefore between the 
two types of engines are: first, in the gasoline 
engine air and fuel are drawn in together 
while in the Diesel they are introduced sepa- 
rately; second, the gasoline engine compresses 
the explosive charge to one-sixth its original 
volume while the Diesel compresses it to one- 
fifteenth. It is this difference between the 
amounts of compression and subsequent ex- 
pansion force that makes the Diesel superior 
in transforming more of its potential energy 


into useful mechanical work. 


Before looking inside the cylinder of the 
Diesel engine to see just what does happen 
there let us first turn our attention to ob- 
serving with more detail how the fuel is forced 
into the cylinder. How is the fuel shot into 
the cylinder at speeds of 500 feet a second? 
On the engine is a small pump which first 
measures out the quantity of fuel to be in- 
jected. As the piston comes up on the com- 
pression stroke the pump compresses this 
charge of liquid fuel in a tube which connects 
the pump to a small injection valve mounted 
in the top of the cylinder. The fuel is fur- 
ther compressed until its pressure reaches 1,000 
to 20,000 pounds a square inch. In the injec- 
tion valve are several small holes varying in 
diameter from a few hundredths to a few thou- 
sandths of an inch. The pump is so timed 
that just before the piston reaches the top of 
its stroke the liquid fuel is forced through 


these small holes into the cylinder. 


The expansion of the fuel after emerging 


from the terrifically high pressures in the in- 
jection tube into the much lower pressure in 
the cylinder causes the fuel to reach its high 
velocity. All this takes place within a very 
short time interval. The quantity of the fuel 
shot into the cylinder varies from the size of 


a pea to the size of a pin head. 


The development of the injection pump, a 
major engineering achievement in itself, repre- 
sents twenty years of work to bring it to its 


present high state of perfection. 


For a long time it was a matter of conjecture 
as to how the little streams of injected fuel 
were torn apart inside the cylinder and be- 
came mixed with air to form an explosive 
mixture. Did the air rip the liquid fuel jet 
into the millions of small droplets or did the 
jet literally blow itself to pieces because of its 
inherent instability? Did the ignition take 
place only at one point and from that point 
spread the flame throughout the cylinder, or 
did burning start simultaneously in several 


places? 


Now we can see for ourselves. 


A special engine with glass windows in_ its 
sides was recently designed and built by the 
staff of the Langley Memorial Laboratory of 
the National Advisory Committee for Aero- 
nautics, which at last reveals these processes 
to the eye by means of ultra-high-speed photo- 
graphic apparatus. The special type of camera 
used for photographing bullets in flight was 
employed. To determine how the sprays 
break up into the millions of small droplets 
it was necessary to take photomicrographs of 
the processes and furthermore to take them in 


one-millionth of a second or less. 


Here we have the results. Figure 1 shows a 
picture of a fuel jet in the process of disinte- 
gration. We see a solid column of liquid 


issuing from the discharge orifice. As the 


column travels from the injection nozzle it 
starts to vibrate forming ruffles and undula- 
tions along the edges of the jet. At three 
inches from the discharge nozzle the ruffles 
become very marked. The air through which 
the jet is rushing is tearing it apart. At five 
inches the spray has broken up into ligaments. 
These ligaments in turn are broken up into 
tiny drops a few thousandths of an inch or 
less in diameter. The photographs shown 
here were taken at a low jet velocity so that 
the details of the process could be studied. 
Figure 2 shows the spray shooting its way 
through the air at the tremendous velocities 
it reaches in the cylinder. As it forces its way 


we see it being torn to pieces. 


Now for the ignition. To make photographs that 
would show the entire process was a real prob- 
lem. The glass windows 21% inches in diam- 
eter in each side of the cylinder head had to 
withstand a terrific strain. Figure 3 shows the 
engine. Between the windows the injection 
occurs and the explosion takes place. The ex- 
plosion creates for an instant a furnace of 
burning fuel which exerts on the windows a 
force of two tons. It reaches a temperature 
of 3,500 degrees Fahrenheit. The glass would 
not stand these conditions if they were not all 
over in nine or ten thousandths of a second. 
Motion pictures of the injection and combus- 
tion were taken in this short time interval at 
the rate of 2,500 a second. While the con- 
ventional motion picture camera takes pictures 
at the rate of 16 a second, this special ap- 
paratus made it possible to speed up our 
vision 150 times. In figure 4 are some more 
of the filmed action. The interval between 
each photograph or “frame” is four ten-thou- 
sandths of a second. Each photograph was 
taken in one-third that time or about one 


ten-thousandth of a second. 


What do the pictures show? In the first frame 
we see the round silhouette formed by the 


And now please turn to page 33 
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DEPENDABLE 
DIESELS 


DIESEL CRUSHING PLANT 


Top — One of the Caterpillar Diesel units that operates screen- 
ing and crushing plants on the Metropolitan Aqueduct project 
twelve miles south of Banning, Cal. 


BITING THE DIRT 


Upper right — A 250 hp. Fairbanks, Morse Diesel engine is the 
power behind this 6-yard bucket as it bites its way through the 
dirt of the Colorado River Aqueduct near Eagle Mountain, Cal. 


BELLY UP! 


Lower right — A Cletrac 80 tractor going up grade, while work- 
ing on the nation’s biggest construction job at the Colorado 
River Aqueduct. It is powered with a Hercules Diesel engine. 
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DIESELS 
OVER 


Wis is the “ideal” Diesel installation? 
Like the hypothetical ‘average man” there is 
no such animal, but if a survey of ice manu- 
facturing plants were made right now it is 
doubtful where a_ better Diesel installation 
could be found than in the plant of W. B. 
Chaffee of East Providence, R. I. 


From every standpoint, appearance, perform- 
ance, quietness and economy of operation, and 
all-round satisfaction, it comes very close to 
being the ideal Diesel installation. No won- 
der that W. B. Chaffee is quite proud of it. 


Any ice manufacturer would be. 


The W. B. Chaffee ice plant was built in 1928. 
Up to June, 1934, its ice-making machinery 
was operated by purchased current, furnished 
at the rate of 1.24 cents a kilowatt hour, by 
the local power company. The power cost 
per ton of ice manufactured averaged about 
68 cents. There are few businesses in which 
power forms such a large proportion of pro- 
duction costs as does the ice manufacturing 
business. Like many other ice plant owners 
have done in recent years, W. B. Chaffee 
switched to Diesels and found the solution to 


that problem. 


Ice manufacturers who depend upon outside 
sources for their power needs are aware of 
many drawbacks under such a system. Such 
plants are particularly vulnerable to interrup- 
tions of transmission in severe thunderstorms 
during hot spells when the demand for ice is 
usually at a peak. Two years ago power went 
off five different times in the Chaffee plant 
one night during a thunderstorm which de- 
scended on Providence late one summer eve- 
ning. As soon as one break in the transmis- 
sion lines was repaired another followed just 
as the ice-making machinery was ready to go 
into operation again, with the result of a 
total loss in production that night. Where 
there should have been a production of thirty 
tons to keep ahead of demand, all manufac- 
turing was at a standstill. Interruptions such 
as these had raised havoc with production in 
the past, costing the plant on an average of 


$1,000 a year according to W. B. Chaffee and 
Clarence Frey, chief engineer of the plant. 
One day last month when a_black-hooded 
storm bore down the valley and burst in all 
its electrical fury over Providence and its sur- 
rounding cities, causing another break in the 
transmission lines, Chaffee and Frey sat in 
their chairs smoking their pipes and winked 
at each other. They could afford to. While 
street lights went off and other plants were 
darkened, theirs ran serenely on — with Diesel 


engines generating power as usual. 


Fuel and lubricating oil and a small quantity 
of chemical products used in ice-making are 
practically the only commodities the Chaffee 
plant has to buy. Water is pumped by elec- 
tric motors from two Artesian wells and the 
Diesels generate all current needed for lights 


and electrically driven machinery. 


REDUCE POWER COSTS 
SEVENTY PER CENT 


The Chaffee plant is known as an Arctic 
Pownall type. The installation is a York 
plant with a Pownall system freezing tank for 
which power is supplied by two six-cylinder, 
four-cycle, solid injection Atlas Imperial Diesel 
engines each rated to develop 180 hp. at 300 
rpm. They burn Number 4 fuel oil and have 
been in operation since June, 1934. To date 
not a penny has been spent for repairs of any 
kind. 


Each engine is direct connected to a 50 kw. 
62.5 kva. 550 volt generator and a 10x10 
York ammonia compressor. The current sup- 
plied by these two direct connected generators 
also serves to operate during periods of peak 
production a 614x614 York ammonia com- 
pressor driven by a 30 hp. Westinghouse motor 
and a 4x4 York ammonia compressor driven 


by a 714 hp. Westinghouse motor. 


Chaffee Ice Plant, East Providence, R. 1. 
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Two Atlas Imperial Diesel engines each rated at ar 
180 hp. at 300 rpm. installed in the Chaffee if 
Ice Plant. 


Left — Close-up of one of the engines 
taken before plant was entirely completed. 


The current thus generated also furnishes 
power to individual electric motors which 


operate: (1) two deep-well turbine pumps of 


5 hp. and 10 hp. respectively pumping water 
from two Artesian wells 423 feet and 606 ‘4 
feet at the rate of 250 gallons a minute 


ee ae (2) a brine agitator using 714 hp. (3) a 15 
LA . . | spray cooling pond on the roof (4) an air 
blower for agitating water in the freezing cans 
using 714 hp. (5) a 5 hp. air compressor fur- 
nishing compressed air to operate an overhead 
. . . . And now please turn to page 35 . 
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COAST-TO-COAST ECONOMY RUN 


Auburn Stock Model Phaeton Sedan Equipped with Cummins 
Diesel Engine Averaging 40.2 Miles per Gallon of Fuel Oil 


ay FF on a coast-to-coast test trip, an Auburn 
car with a Cummins Diesel engine left the 
City Hall at New York recently and made the 
496 miles to White Sulphur Springs, W. Va., 
at a total cost of 74 cents for fuel, plus a tax 
of 38 cents. This is averaging 40.2 miles per 
gallon on the 12.3 gallons of fuel oil used. 


It is the first Diesel powered passenger car to 
be placed in operation in America. Operating 
at its present rate of economy, it should be 
able to make the 3,000-mile trip to the coast 
at a fuel cost of less than $8.00. 


Mr. C. L. Cummins, president of the Cummins 
Engine Company, is the owner and driver of 
the car and is accompanied on the trip by 


Fred Duesenberg, a nephew of the late auto- 


mobile builder of that name. They stopped 
first at White Sulphur Springs to attend the 
convention of the Society of Automotive En- 
gineers. From there the motorists are heading 
west and will proceed leisurely across the coun- 


try, taking about ten days for the trip. 


The automotive engineers in attendance at 
the Society's convention were deeply interested 
in the Diesel engine itself and its application 
as a source of automotive power for passenger 
cars. The engine is a six-cylinder Cummins 
Diesel developing 85 hp. at 2,200 rpm. It 
has a 334-inch bore and 5-inch stroke and its 


total weight including accessories is 900 Ibs. 


An interesting installation of a Nugent filter 


has been made on the lubricating oil line, in- 


suring clean oil to the bearings. Another in- 
teresting departure from normal passenger car 
practice is the installation of an Alnor py- 
rometer on the dash, with a thermo-couple in 
the exhaust line, thereby enabling the driver 
to know at all times the exhaust temperature 
and to start looking for trouble if that tem- 


perature varies widely. 


A report from Chicago, dated June 27, stated 
Mr. Cummins had arrived there in the Diesel 
passenger car; that he had traveled 1,200 miles 
up to that time at a fuel cost of $2.21 for the 
1,200 miles; that he expected to make the en- 
tire trip to the Pacific Coast for a fuel cost 
not to exceed $8.00. The car has developed a 
top speed of 90 miles per hour and they have 


averaged 50 miles per hour on the trip to date. 


| 
| 
| | 
| 
| 
16 


C.L.Cummins at the wheel of the 
first Diesel powered passenger car. 


Below — The instrument board 
showing Alnor pyrometer instal- 
lation to right of steering wheel. 


The engine in this car is, in practical detail, 


the same unit which has been installed and 
successfully operated in hundreds of trucks 
and buses in this country; it is a tried and 


proven design. 


A deep significance attaches to this successful 
application of a Diesel engine to passenger car 
service. The test run of this car across the 
continent does not immediately presage the 
availability of Diesel powered automobiles to 


the automobile buying public. It does, how- 


pay the price for a Diesel equipped automobile 


— if he is, then that demand will be satisfied. 


af ever, demonstrate in no uncertain manner the 
= fact that the Diesel engine has been developed 
y° to a point where it is smooth enough in op- 
. eration, light enough in weight and compact 
d enough to be installed in a stock passenger 
° car. This Cummins-Auburn Diesel car is the 
. first of its kind; pointing the way, further 

developing the art of Diesel engine design and 

application — definitely an experiment, as yet, 
PP pe ) 
but a tremendously interesting experiment at. : 
‘ which may lead to vast changes in our concep- “ah 
3 tion of automobile economy, and which may ae.’ 
also lead to a vast upheaval in the distribution Pe. : 
. of automotive fuel. It remains to be seen yi 
. whether the American car buyer is sufficiently Jag 
, interested in fuel economy to demand and if 
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Showing installation of — 
Winton-Diesel engine. Cabin de- 
sign provides for roomy accom- 


modations a 


The detail sketches above show the general 
arrangement of these new launches. Their 
dimensions are as follows: Length over- 
all, 44 feet; Length, waterline, 40 feet; 
beam, 10 feet; draft, 4 feet, 3 inches 


Symbol of Econom) 
and “Dependability 


excellent visibility 
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SHIPPING COMPANY INSTALLS 
WINTON-DIESEL ENGINES IN EIGHT NEW LAUNCHES 


BUILT FOR SERVICE IN South Cimerica 


ICTURED above is one of eight Winton-Diesel- 

powered launches built by Jakobson and Peter- 
son, of Brooklyn, N. Y., from the designs of The 
Standard Shipping Company, a Standard Oil 
(New Jersey) subsidiary, to be used by The Lago 
Petroleum Company on Lake Maracaibo, Venezu- 
ela, in the heart of the rich South American Oil 
fields. The launches serve as work boats for the 
transportation of men and materials concerned 
with The Lago Petroleum Company’‘s extensive 
drilling and producing operations. Each of these 
' launches is powered with a six-cylinder, four- 
cycle, airless-injection Winton-Diesel engine de- 
veloping 100 h.p. at 1000 r.p.m., a compact, 
rugged unit especially suited to the service re- 
quired by The Lago Petroleum Company. The 


Standard Shipping Company has paid a notable 
compliment to Winton-Diesel engines by select- 
ing them as prime movers in these eight new 
launches. Due to the part they take in The Lago 
Petroleum Company's activities these launches 
are in constant service and the factor of depend- 
able power is all-important. Because of their 
trouble-free performance and freedom from re- 
pair and maintenance expense, Winton-Diesel 
engines are ideally suited to meet the strenuous Oe 
service requirements placed upon them. Fleet 
operators seeking dependability and economy 
will be interested in the outstanding engineering 
developments embodied in Winton-Diesel en- 
gines—features which promote their suitability 
for both new and replacement installations. 


WINTON ENGINE CORPORATION 
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Rolling along with a 22-ton payload. 


WHEN THE SOUTHERN PACIFIC 
LEAVES THE RAILS IT 
USES DIESELS! 


| 
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A. Mecca, Cal., transportation history is 
being made by the Southern Pacific Railroad 
in the handling of freight. 


Four Fageol trucks powered by Waukesha 
Silver Comet Diesel engines, and equipped 
with special bodies and trailers are handling 
cement in bulk from the railway siding for the 
Southern Pacific at this point. The trucks, 
working around the clock 24 hours per day, 
are taking the cement in 22-ton payloads from 
the railroad to the construction camps along 
the Colorado River Aqueduct, distances of 26 
and 56 miles at the present time. When three 
more similar units are added, the haul may be 


lengthened to take care of the demand. 


Extending their rail delivery by truck was 
done at Boulder Dam and other construction 
projects as well, but the bulk handling of 
cement required development of truck bodies 
and trailers that are new. The cement is de- 
livered in box cars and unloaded by a giant 
vacuum sweeper that discharges the cement 
into the closed receivers, and from these re- 


ceivers, the trucks are loaded, by gravity, 


Fageol truck equipped with a Waukesha Diesel 
unloading cement at the Colorado River Aqueduct. 


through the hatches on the roof of the special 
trailer body. Three trucks with two trailers 


each will move a carload of cement. 


On the Colorado River Aqueduct delivery, the 
trucks negotiate a stiff grade from below sea 
level for nearly thirty miles through Shavers 
Canyon to the crest of the desert over which 
the Aqueduct is being built. Enough cement 
to lay a modern highway 24 feet wide from 
coast to coast is being used in the building of 
this 24l-mile water main. It is most impor- 
tant that a regular schedule of delivery be 
maintained, and on this construction project, 
Diesel operated trucks are giving both reliable 
and economical service in the haulage of large 


tonnages of bulk cement. 


They are dispatched from an office at the sid- 
ing under orders from the dispatcher the same 
as trains. The truck makes the round trip to 
The Three Companies’ Camp 45 miles away 
in six hours with its 22-ton payload and, work- 
ing on a 24-hour schedule, makes four round 
trips daily. Remarkable fuel economy is re- 


ported as a result of the use of Diesel engines. 
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THE CRUISE 
OF THE VAGABONDIA 


14,000 Miles Through the South Seas in an 856-Ton Diesel 
Yacht With a Fuel Consumption of 6.28 Gallons Per Mile and 
Lubricating Oil Consumption of Only 0.03 Gallon Per Mile 


WY ew Mr. W. L. Mellon's Diesel yacht, 
Vagabondia, returned from a 14,000-mile cruise 
of the South Sea islands, there were smiles of 
satisfaction on the faces of her Captain, 
George Stoehr, and her Chief Engineer, H. 
Helmedach. Not only had the owner and his 
party enjoyed a carefree and enjoyable cruise 
of two and a half months, but, due to the re- 
liability of the yacht’s Diesel engines, not a 
minute had been lost because of engine trou- 
ble, so both Captain and Engineer were well 
satisfied with the yacht’s performance during 


the long and sometimes dangerous trip. 


The Vagabondia is not a new boat, having 
been built at Krupp Shipyards at Kiel in 1928. 
‘Today the yacht has more than 100,000 miles 
of cruising on her log, and her main Diesel 
engines have turned over more than 110,- 
000,000 revolutions. 


The power plant of the Vagabondia, which is 
located approximately amidship, consists of 
two 800 bhp. 4-cycle solid injection type Krupp 
Diesels, operating at 260 rpm. The auxiliaries 
consist of two Krupp generators of 50 kw. for 
lighting and electric power driven by two 100 
hp., 4-cycle Krupp Diesels, and one 12 hp. 
Diesel engine for driving the air compressors. 


The Vagabondia has a gross tonnage of 856 
tons, is 224 feet long, with a beam of 34 feet 
and a draft of 1214 feet. With the power in- 
stalled, a maximum speed of 14 knots an hour 
is readily secured, and for extended voyages 
a sea speed in excess of 12 knots can be easily 


maintained. 


Enough fuel and lubricating oil can be stored 
in her tanks to provide for a cruise of 10,000 
miles. An average daily run of 320 miles con- 


sumes about 1,800 gallons of Gulf 28-30 fuel oil. 


Probably the most remarkable part of the 
whole cruise as far as Diesel engine economy 
is concerned is the fact that only 0.03 gallon 
of lubricating oil was consumed per mile. Mr. 
Helmedach, the Chief Engineer, attributes this 
fine performance to two important facts. First, 
only a very fine grade lubricating oil is used 
on the Vagabondia, namely, Gulf Pride 75 of 
40-50 viscosity and secondly, this oil is thor- 
oughly cleaned by means of De Laval purifiers 
after every ten hours running time. 


VAGABONDIA CRUISE 1935 


Starting from Miami on February 4, the cruise 
lasted until April 18 when the Vagabondia 
once more cast anchor at Miami. The total 
trip covered 13,988 miles and the longest stay 


at any one port was only four days at Papeete 
on Tahiti. The longest stretch at sea was be- 
tween Wreck Bay and Atuona (Marquesas) 
when nearly ten days were required to cover 
the 3,026 miles. The complete itinerary of the 


cruise is given below. 


Average 
During the six years that these puri To Miles Arrived Sailed 
fiers have been installed on the yacht, Miami ....... ...Beata Island ...... 791 Feb. 4 Feb. 12.5 
Beata Island.....Alta Vela _......... 8 Feb. 4. Feb. | 
the lubricating oil has never been 697 Feb. 7 Feb. 7 12.9 | 
cia 36 Feb. 7 Feb. 7 
changed, but by means of these De eee: CocosIsland ...... 544 Feb. 10 Feb. 11 12.6 
ower Island ....Tagus Cove ....... 132 eb. 15 eb. 15 13.5 
Laval centrifuges a total amount o 15 Feb. 15 9.8 | 
. ‘ost ce Bay ..Wreck Bay ........ 5 eb. 15 Feb. 16 10.8 
2,200 pounds of carbon has been re 3026 26 Feb. 27 12.9 | 
wona ..... -+++Resolution Bay .... 13 eb. 27 Mar. 1 
moved from the oil during this six- Resolution Bay...Bay of Virgins 8 
‘od Bay of Virgins...Takaroa (Tuamotus) 445 Mar. 3 Mar. 3 12.4 
year period. Takaroa ........ Rotoava (Fakarava). 118 Mar. 4 Mar. 5 7.7 
Rotoava ...... --Papeete (Tahiti) ... 245 Mar. 6 Mar.10 12.8 
“Bove Bore 1 Mar. 10 Mar. 13 | 
ora Bora apetoia Ba Mar.14 Mar.14 = 11. 
The saving in lubricating oil expense Papetoia Bay 2+ Vatonife, Pass Mar.14 Mar.17 12 
Vaionifa Pass....Mangareva Mar.20 Mar. 21 11.9 
has easily paid for the cost of the Mangareva ...... Pitcairn ..... : Mar. 22 Mar.22 11.9 
Easter Island Mar. 26 Mar. 28 12.3 
oil purifying equipment. That the Easter Island....Callao (Peru) Apr. 4 Apr. 6 12.36 
Blanco (Peru). Apr. 8 Apr. 8 13.09 
oil itself is still in excellent condi- Cape Blanco ..... patente Apr. 11 Apr. 12 12.47 
36 Apr. 12 Apr. 12 
1277. Apr. 16 Apr. 18 13.2 


tion is attested by the fact that the Colon 
wear on the crank and wrist pin 
bearings was found to be less than 
.001 since the time they were origi- 


nally installed. 


The important facts that Diesel en- 
gine users may learn from the suc- 
cessful cruise of the Vagabondia are 
the advisability of using only a good 
grade lubricating oil in their Diesels 
and the necessity of keeping their 
lubricating oil clean and free from 
carbon. By adopting this policy, lu- 
bricating oil costs may be kept down 


806 
TOTAL MILEAGE ........ 13,988 | 


TROPIC OF CAPRICB 


PITCAIRN I. 


to a minimum. 
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| South Sea Cruise of . 
“VAGABONDIA” 


CAPRICO) 


CAPE 


The “Vagabondia” in Southern waters. 


ENGINE REPORT 


MIAMI — TAHITI — MIAMI 

February 1, 1935 to April 16, 1935 Yacht “Vagabondia” 
Total distance in nautical miles... 14,000 
Running hours, starboard main engine... ‘ 1,110 

(Maneuvering time included) 
Running hours, port main engine. inex eas 1,100 

(Maneuvering time included) 
Revolutions of starboard main engine : ... 16,074,160 
Revolutions of port main engine......... 16,002,750 
Fuel oil consumption of main engines, auxiliary 

engines and galley stove....... 88,000 gals. 
Lubricating oil consumption of main and auxiliary 

engines ...... 420 gals. 
Running hours of engine. 533 hrs. 
Running hours of port auxiliary engine 852 hrs. 
Running hours of ice machine . it 1,216 hrs. 
Charging batteries ... 47,000 amps. 
Fresh water consumption. . ite 58,500 gals. 
Dist. drinking water..... 400 gals. 


6.28 gallons fuel oil per mile 

0.03 gallon lub. oil per mile 

Average speed 12.66 miles, maneuvering included. 

Condition of engines is very good. 

H. Helmedach, Chief Engineer 
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MAYNARD. 


After Two Years’ Experience With a 
Diesel Pumping Unit Finds It the Answer 
to a Low Cost Town Water System 


W us the Town of Maynard, Mass., 


faced the necessity of modernizing its outdated 
pumping station in 1932 it found itself con- 
fronted with a domestic triangle. Should it 
keep to steam, go over to electric power, or 
install a Diesel? Which? Mistakes in such a 
situation are apt to prove both unsatisfactory 
and costly to the municipalities that commit 


them. 


To begin with, its steam-operated pumping 
equipment had been furnishing the town with 
water since 1889 and in 1932 the Waterworks 
Department's power plant equipment consisted 
of a Blake direct-acting duplex steam pump of 
one million gallons a day capacity and a Laid- 
law crank-and-flywheel, Meyer gear, condensing 
pumping engine with a capacity of one and 
one-half million gallons a day. The former 


unit was being used only as a standby. 


The average rate of pumping was 800 gallons 
a minute for 10 hours a day against a total 
dynamic head of 240 feet. The fuel cost, using 
this system, was $13.80 a million gallons. In 
the Town of Maynard the water is taken from 
a large ground suction reservoir right outside 
the station and lifted 240 feet to a ground 
storage reservoir about 400 yards distant. The 
average yearly quantity pumped with the 
crank-and-flywheel pumping engine in 1931 
and 1932 was 104,720,000 gallons. 


First to bid on the project was the electric 
power company. Their bid for an electrically 
driven plant complete, comprising two auto- 
matic pumps, each with a capacity of 285 gal- 
lons a minute, was $5,000, while the cost of 
a Diesel operated plant, they pointed out, 
would be $17,000. 


Only one of the pumps would need to be oper- 
ated continuously, they stated, adding that this 
small pump capacity would keep the motor size 
and consequent power demand down to a mini- 
mum operating figure. They also proposed 
eliminating the station attendant, but, on the 
other hand, they would include in their esti- 


mate an annual charge for supervision. 


By J. W. REYNOLDS 


In submitting to the Town of Maynard com- 
parative estimates of operating costs for both 
electrical and Diesel plants, which included 
attendance or supervision, fuel versus electric 
energy, lubrication, repairs, supplies, interest, 
depreciation and insurance, the utility com- 
pany computed the annual total operating cost 
of an electrical plant at $3,664 and that of a 
comparative Diesel plant at $4,464. 


With these figures in their possession, the 
Waterworks Department turned their attention 
back to steam. The first cost of installing a 
new pumping engine and replacing the two 
boilers then in use was found to be $15,000. 
Yearly operating cost, including attendance 
during pumping hours, was found to be still 
higher — $5,031. Obviously a new steam plant 
was out, because no better efficiency could be 
obtained than with their present old equip- 


ment. 


Analysis of the power company’s plan for an 
electrically driven pumping station by the 
Waterworks Department disclosed some very 
serious disadvantages, chief of which was that 
the Town of Maynard was located at the end 
of the high-tension transmission system of the 
power company, a considerable distance from 
the source of supply, with many intervening 
towns and cities whose wants would be sup- 
plied first in case of any major interruption of 


service. 


To augment the safety margin by the installa- 
tion of an auxiliary gasoline engine driven 
pump to supply standby service would greatly 


increase the installation cost. This addition as 


Waterworks Building, Maynard, Mass. 


MASS. 


proposed by the power company would increase 
also the annual total costs for fixed charges. 
Furthermore, the small total capacity of 570 
gallons for the two units was inadequate for 
the consumer demand when it would be neces- 
sary to pump direct to the mains when clean- 
ing the reservoir or in event of an emergency. 
But the most important flaw of all, after the 
Waterworks Department had figured the entire 
proposal out, was the high energy cost per 
million gallons pumped — $25.40. Compare this 
to what they were paying to pump their water 


with steam — $13.80. 


After lengthy consideration the Town of 
Maynard decided to install a Diesel operated 
plant. For its main engine they selected a 


three-cylinder, four-cycle, 81412 inch me- 
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chanical injection Winton Diesel rated at 78 


bhp. at 400 rpm. with a gasoline engine stand- 
by, each unit having a normal operating capac- 
ity of 800 gallons a minute with maximum 
pumping efficiency at this speed, but capable 
of delivering 1,000 gallons a minute contiu- 


ously if required. 


The result was two separate and independent 
units, giving the station a total maximum 
capacity of 2,000 gallons a minute. Each en- 
gine is connected with a two-stage centrifugal 
pump operating at 1365 rpm., the gasoline unit 


direct connected, the Diesel unit driven 


ELECTRICITY 


TOTAL MAXIMUM CAPACITY 
570 GALS PER MIN 


$28.40 for Energy alone 


AM 
FOR 193" AND 1932 
TOTAL MAXIMUM CAPACITY 
1000 GALS PER MIN 
$13.80 


DIESEL 
IN 1933 AND 1934 
TOTAL MAXIMUM CAPACITY 
IN MODERNIZED PLANT 


2000 CALS PER MIN 
ACTUAL COST $3.94 


through a single reduction herringbone gear 
speed increaser with a ratio of 3.52 to 1. The 


pumps are duplicates and interchangeable. 
Now comes the interesting part of the story. 


How close the power company came to esti- 
mating the cost of the Diesel installation and 
computing the cost of its yearly operation may 
be gleaned from these figures just released by 


Maynard's Waterworks Department. 


Instead of costing $17,000 to install, as the 
power company said, the total investment, in. 
cluding the main Diesel engine, and the gaso- 
line standby unit, together with a new heating 
boiler with an oil burner using the same fuel 
as the Diesel, amounted to only $12,000—a 
difference of $5,000. 


Instead of costing $4,464 a year to operate the 
Diesel plant, as the power company predicted, 
the cost was only $3,255.87—a difference of 
more than $1,200 a year. Included in the 
Diesel costs are the same fixed charges pro- 
posed by the power company. They include 
a full-time station attendant, not included in 
the proposed electrically operated station. Since 
installation the Diesel engine has never had an 


enforced shutdown and its gasoline standby 
has never had to be pressed into service. 


Operating seven hours a day, the Diesel unit 
has pumped in the 24-month period from which 
the figures are quoted 229,000,552 gallons of 
water with a fuel consumption of 78.5 gallons 
of fuel for each million gallons of water 
pumped and using only 0.83 gallon of lubri- 
cating oil per million gallons. 


Using fuel costing 41% cents a gallon and lubri- 
cating oil at 50 cents a gallon, the total cost 
per million gallons pumped is but $3.94. The 
total cost of repairs to the Diesel unit in all 
that period is but $4.20, covering one set of 
cylinder head gaskets in December, 1933. 


People today in the Town of Maynard have 
a never-failing supply of town water in their 
homes. The pressure measures 45 pounds even 
in the highest elevated house. The plant at- 
tendant shows visitors about the pumping 
room and can spend the rest of his time re- 
pairing water meters. The Waterworks De- 
partment saves the town money. This is just 
a typical instance of how Diesels solve the cost 


problems of water pumping in many places. 


Winton Diesel of 78 bhp. at 400 rpm. operating pump- 
ing unit capable of delivering 1,000 gallons a minute. 
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THE FIRE CHIEF, HIS 
AND DIESEL 


E> WYNN has been loyal to his famous 
horse these many years, but when it comes to 
horsepower for his attractive yacht Chief, he 


places his reliance on Diesel engines. 


The yacht was built by the Consolidated Ship- 
building Corporation and features luxurious 
accommodations and ample speed and com- 
fort for the discriminating yachtsman. Accom- 
modations include a large combination dining 
room and lounge, roomy after deck and cock- 


pit, two double staterooms with connecting 


baths and ample quarters for the crew. The 
Chief is exquisitely finished and furnished with 


luxurious drapes and upholsteries. 


The boat has recently been repowered with 
two six-cylinder Winton Diesel engines de- 
veloping 120 hp. each at 1,200 rpm. Even Ed 
Wynn admits that this is more horsepower 
than his renowned horse can develop. He is 
well satisfied with his selection of Diesel en- 
gines to power his new yacht, and looks for- 


ward to a summer of care-free cruising. 


Below — One of the Winton Diesels installed on Ed Wynn's yacht. 


HORSE 
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Ed Wynn looking 
for his famous horse. 


Below — The “Chief” has an 
overall length of 81 feet, with 14 
feet 6-inch beam and 4 feet draft. 
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YES, 
THE ICE BUSINESS 


IN PAWTUCKET 


Is GOOD 


Diesels Furnish Power for Everything Except 
Delivery Trucks at Plant of Citizens Ice Company 


L. you are one of those who have assumed 
that mechanical refrigerators have sounded the 
death knell of the ice business in this country 


de-bunk yourself of the idea right now. 


The truth is, the ice business is very much alive 
today, especially for the companies who have 
kept abreast of recent progress in that indus- 
try, as witnessed by the fact that there are 
about 8,000 ice manufacturing plants in the 
United States at present. Of these, a large 
proportion use Diesels in the process to gen- 
erate their electrical requirements to the ex- 


tent of approximately 110,000 horsepower. 


Our per capita consumption of ice has in- 
creased 400 per cent in the last twenty years. 
Three-quarters of it is made artificially. Even 
north of the fortieth parallel, brine tanks and 
ammonia compressors are replacing lakeside ice 
houses and four-footed horse power. A con- 
siderable share of the increase in the domestic 
consumption of ice during the past five years 
has been due to the introduction of the new 
type air-conditioned ice refrigerators, smart, 
scientifically designed units that maintain con- 
stant cold, proper humidity, eliminate food 
odors. There is also a new device which, when 
placed on a level cake of ice, will turn out 
crystal-clear ice cubes in five minutes. These 
modern methods of merchandising and manu- 
facturing economies made easier with Diesels 


are three of the factors which helped to push 


By FRANK M. PRENDERGAST 


the annual output last season to more than 
70,000,000 tons. 


The Citizens Ice Company of Pawtucket, R. L.. 
which supplies ice to more than half the homes 
and stores in that busy city, is one of the ice 
manufacturers who believes that the ice indus- 
try will continue to hold its place in the re- 
frigerating field and is proving it every year 


now with a healthy balance sheet. 


Its plant, built in 1929, has a production of 
60 tons of ice a day. Two Fairbanks-Morse 
Diesel engines, a three-cylinder 180 horsepower 
and a two-cylinder 120 horsepower, supply 
power to two Frick ammonia compressors, and 
also operate generators that furnish current for 


every electrical use. 


For the sake of economy in operation during 
non-peak periods as well as increased assur- 
ance of continued operation of the two 10x 10 
Frick compressors one of these units is direct 
connected to the 180 horsepower Diesel and 
the other to the 120 horsepower Diesel. In 
each case a generator is belt connected to the 
flywheel. In the first instance the capacity is 
371% kva. and in the second 56 kva. By thus 
providing two complete units either one may 
be operated without the necessity of running 
the other since ample current is supplied in 
either case. When the load demands both are 


run in unison. 


The Citizens Ice Company, according to Wil- 
liam T. Ross, chief engineer of the plant and 
one of the owners, figures that it costs between 
36 cents and 42 cents to manufacture a ton 
of ice, depending upon volume and weather 
conditions, averaging from six to seven gallons 
of fuel consumed. When the plant was first 
installed it was estimated that the cost of pur- 
chased electric current for making ice in the 
quantity required would amount to approxi- 
mately 2.1 cents a kilowatt hour, or 70 cents 
a ton to make ice. Diesels make it for almost 
half. 


In addition to furnishing power to operate the 
two large ammonia compressors, the Diesels 
generate current that operates three water 
pumps with a capacity of 500 gallons per min- 
ute, a three-ton overhead traveling crane in the 
tank room, two conveyors, a scoring machine, 
a stacking machine, two agitators that circulate 
the brine, an air blower to aerate the water as 
it is frozen to ice, and all the electric lights. 
Water from the city mains used for drinking 
purposes is used in making the ice, while cool- 


ing water is taken from an adjoining lake. 


During the six years the Citizens Ice Com- 
pany’s Diesel plant has been operating there 
has not been a single major breakdown — this 
in spite of the fact that in hot weather both 
engines run 24 hours a day at full load. Only 
one replacement job has been undertaken in 
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Below — The tank room which can 
freeze 864 320-pound cakes of ice 
every 48 hours. 


Above — The engine room. At the left is the 
three-cylinder 180 hp. Fairbanks-Morse Diese! 
and at the right in the foreground is the two- 
cylinder 120 hp. Fairbanks-Morse Diesel. Each 
drives an independent generator belt connected 
to the flywheel. 


of them and can make our own.” 


Above — The storage room which has a capacity 
of 1,000 tons. 


that period, but this was not an emergency 
job. Due to using an inferior grade of oil, 
resulting in scored cylinders, three new cylin- 
ders were put in last spring in the 180 horse- 
power unit, the Fairbanks-Morse Company 
giving the ice company a new set of rebored 
cylinders in place of the original cylinders, 
charging them only for the cost of reboring. 


Only five men are required to run the ice 
plant — one engineer and two operators work- 
ing in three eight-hour shifts, and two storage 
room men. The company operates ten deliv- 
ery trucks in Pawtucket and sells its surplus 


ice to outside dealers. 


“The electric power company makes the rates 
for our competitors,” says William T. Ross, 
“but with our Diesel plant we're independent 
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PUROLATOR 


A clean, effective supply of lube and 
fuel oil . . . maintained, day after 
day and week after week has been 
a real factor in the success of the 


Diesel type of engine. 


The Purolator Oil Filter has made 
a big contribution to the economical 
use of Diesel power. It has caught 
and held the dirt and grit that scores 
engine parts ...has more than 


doubled the time between overhauls 


DIESEL DRIVEN... 


PROTECTED 


...and has kept the fuel supply 


even and constant and active. 


There is a Purolator for every type 
of Diesel Engine, and each of them 
has been developed as the result of 
experienced and intelligently di- 
rected research. We solicit your in- 
quiries for any type of Filter that 


you have in mind. 


Motor Improvements, Inc., Newark, 
N. J. makers of 


THE OIL FILTER 
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WAUKESHA PASSES TO CATERPILLAR! 


Above — No, it’s not a football play, but a Diesel cost-cutting, 
heavy construction job on the Griffith Company sector of the 
Los Angeles Aqueduct. A Waukesha Hessellman oil engine 
powers the Lima Shovel and a Caterpillar 75 Diesel bulldozes 
the dirt down to grade on the outer bank. On the nearly 200 
miles of heavy construction at the Aqueduct, Diesel powered 
equipment has shown big fuel savings. This is one reason why 
the public is getting such projects at a much lower cost than 
would have been possible three years ago before the Diesel was 
ready for such jobs. 


DINKEY DIESEL LOCOMOTIVE 


Left — At the gravel plant of the Kaiser Paving Company, Liver- 
more Valley, Cal., two dinkey Plymouth locomotives, powered 
with Atlas Imperial Diesels, shuttle the cars between plant and 
siding where a Diesel-powered Brown hoist unloads the cars 
with a 11-yard clamshell bucket. 


OPERATING A DRAGLINE 


Left — The Utah Construction Company is operating this Atlas 
Imperial Diesel-powered dragline on a tough stretch of the 
$246,000,000 Aqueduct that is to lead the waters of the Colorado 
River to the industries, and homes of Los Angeles, and surround- 
ing cities. It swings a l-yard shovel and burns 21% gallons of 
27 fuel per hour. 


BETTER THAN TWO GAS OUTFITS 


Left— A Buda Diesel engine powers this Koehring 401 dragline 
on the stretch of Los Angeles Aqueduct being built by Spicer, 
Robinson, West Company. Bucket 114 yards. Burns 3 gallons 
of 24 fuel per hour, according to the operators, and “is better 
than our two gas outfits.” 


DIESELS ARE 
ALWAYS ON THE JOB 
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DIESEL ENGINES, INC., Book Dept., 2 West 45th St., New York, N. Y. 


The only book in the English language 
which treats completely the design of all 
parts of the fuel injection apperatus and 
combustion chambers in Diesel engines— 


DIESEL 
ENGINE 
DESIGN 


By HAROLD F. SHEPHERD 


Consulting Engineer, Member American Society of Mechanical Engineers. 


227 Pages, 6x9, $3.50 


EncineE DesiGn” will be indispensable to the 
engineer who needs a sound technical exposition of the 
various ways of converting petroleum fuel into power by the com- 
pression ignition method. Useful alike to builders, purchasers, and 
users of Diesel engines, it is not a mere recapitulation of the list of 
existing models, but presents a straightforward, practical discussion 
of design parts and test results. One of its outstanding features is its 
logical statement of the merits and useful ranges of other engines as 
opposed to the Diesel type. 


This new book deals specifically with such subjects as combustion, 
the influence of the combustion-chamber walls, the fuel nozzle 
and pump, governing, cylinder heads, valves and valvegear, the 
injection of gaseous fuel, bearings and lubrication, pistons and 
piston rings, two- and four-cycle engines, inertia, the flywheel, and 
all other important factors in the design of Diesel engines. The 
Diesel engineer’s objective is not so much to seek out the best fuels, 
but rather so to develop his product that it will burn a somewhat 
broad range of those refinery products which are in least demand 
for other purposes. To this end the studies on combustion-chamber 
gas and wall temperatures in this book are exceptionally valuable 
in connection with the developments which will inevitably result 
from more general practice of fuel testing. 


The author, H. F. Shepherd, is an authority on the design and 
operation of Diese! engines. He has for many years been active in 
their development, and is the inventor of numerous special features 
and improvements well known to engineers in this field. 


Enclosed please find $3.50 for one copy of the book, “Diesel Engine Design” 
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INSIDE THE DIESEL 
Continued from page 12 


outline of the glass windows. Close to the 
left hand side we see four small jets of fuel 
starting to penerate the dense, highly heated 
air in the cylinder. In the next frame the 
four sprays have travelled nearly across the 


cylinder. 


In the third they have gone all the way across 
the cylinder. Still there is no flame visible. 


Suddenly, within the next four ten-thousandths 


of a second, the spray bursts into flame. We 
see the fire surrounding three of the jets. The 
fourth has not as yet started to burn. The 


flame then spreads rapidly so that in the next 
frame it has filled the entire cylinder. In the 
last two frames the flame has begun to die out 
around the cylinder edges. The whole action 
has taken place in three-thousandths of a sec- 
ond. In that time the liquid fuel was forced 
into the engine cylinder, partially vaporized, 
then ignited and burned. It proves, if we re- 
peat the tests, that the sprays penetrate the 
dense air in the cylinder before catching fire 
and that the flame starts in several places and 


then spreads to all parts of the cylinder. 


In the actual operation of a Diesel engine this 
injection and explosion of fuel is taking place 
anywhere from 300 times a minute on the 
large slow-speed engines to 2,000 times a min- 
ute on the high-speed engines. Each explo- 
sion must be an exact duplicate of the last 
explosion or the engine will not run evenly. 
They must not take place too fast or the en- 
gine will knock. They must not take place 


too slowly or there will be a loss in power. 


Picture then for yourself, a highly refined and 
1eliable mechanism measuring minute quanti- 
ties of liquid fuel ranging from several thou- 
sandths of a pound down to several hundred- 
thousandths, compressing it to pressures of 
1,000 to 20,000 pounds a square inch, shooting 
this fuel through tiny holes each a hundredth 


of an inch in diameter, speeding it up to 500 


DIESEL POWER 
ENGINES, GENERATOR SETS 
COMPLETE PLANTS 
Modern Units—10 HP. to 1200 HP. 
Auxiliaries, Equipment, Service, Supplies 
Conditioned, Rebuilt — Fully Gua-anteed 
Engineering — Sales — Installations 


A. G. SCHOONMAKER CORP. 


Offices, Warehouse, Shops 
36-44 Hudson Street, Jersey City, N. J. 
Telephone: BErgen 4-1448 


peating this process hundreds of times a minute 
That is the modern 


feet a second, breaking it up into millions of 
small droplets, compressing a charge of air to for hundreds of hours! 
450 pounds a square inch, heating this air to Diesel engine. 


1,500 degrees, mixing it with the liquid drops *The opinions offered in this article are those 


of the author and not of the National Advisory 
Committee for Aeronautics. 


of fuel, vaporizing this mixture, burning it in 
four to five thousandths of a second and re- 


CUMMINS DIESEL POWERED 
PASSENGER CAR 


20 


This Cummins first Diesel powered passenger car is equipped 
with the Nugent Pressure Lubricating Oil Filter. Fig. 1116NC £0. 


1116 GD 


Send for Bulletin 7A 


The Nugent Pressure Fuel and Lubricating Oil Filters are 
made in eleven different sizes, ranging in filtering 
capacities from 5 to 8,000 gallons per hour. 


Il ustration of the 
NUGENT PRESSURE 
OIL FILTER 


WM. W. NUGENT & CO., Inc., Mfrs. 


Established 1897 


Olling and Filtering Systems Telescopic Ollers 
Olling Devices . Sight Feed Valwes . Flow Indicators 
Compression Union Fittings . Oil Pumps, ete. 


415 NO. HERMITAGE AVE., CHICAGO, U. s. A. 


Filters 


YOUNG 


HEAT EXCHANGERS 


4 


| for Higher Speeds—Greater Cooling 
_ Outstanding in this new era of speed is the new streamline train built by American Car and Foundry 
Company for Gulf, Mobile and Northern Railroad. Powered with Mcintosh & Seymour Diesel engines 
r cooling for both oil and water is assured by Young Oil Coolers and Young Heavy Duty Radiators. 
Backed by many years’ experience in Diesel engine cooling and with most complete and modern laboratory 
| facilities for determining resistance, heat transfer and other characteristics of cooling, Young Engineers 
| are well qualified to handle all Diesel cooling problems involving water or oil cooling units. 

Write for descriptive literature 
W. H. BENDUHN, 115 10th Street, San Francisco, Calif. 
L. 0. STRATTON, 1025 Broadway, Denver, Colo. 


YOUNG RADIATOR COMPANY 


RACINE, WIS. 
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—methods of 
engineering efficiency 
applied to the marketing 
of industrial equipment 


This is the first book devoted to a comprehensive study 
of the problems involved in distributing machinery and 
equipment from the manufacturer to the ultimate user. The 
approach is new and the treatment a clear, orderly outline of 
every vital factor in the solution of these problems, including 
specific methods of market and product analysis, principles 
involved in economic distribution, and the organization and 


operation of the sales department and sales outlets. 


Gives a new approach to 
topics such as these 


Tue DEVELOPMENT OF INDUSTRY 

Stages in establishing a new product 

Elements of cost and volume in manu- 
facture 

THe CHARACTER AND EXTENT OF THE 
INDUSTRIAL MARKET 

Propuction MACHINERY AND EQuIPMENT 
REQUIRED BY INDUSTRY 

Replacement and depreciation programs 

ompetitive situations 

ANALyYsIs OF Propuct, Market, Com- 
PETITORS, AND DisTRIBUTION 

The need for commercial research 

DistRIBUTION OF MACHINERY AND EqutP- 
MENT 

Fundamental factors influencing distribu- 
tion methods 

Selection of avenues of distribution 

Sates Expense 

Tue SALES ORGANIZATION 

Selection of Salesmen 

Training of Salesmen 

Tue OPERATION OF THE HEADQUARTERS 
SALEs ORGANIZATION 

Directing and coordinating field sales 
activities 

Pricing products to be sold 

THe OPERATION OF THE FIELD SALES 
ORGANIZATION IN SELLING 

The sales presentation 

The use of engineering service in selling 

CusToMER ANALYSIS, SPECIFICATIONS, AND 
PROPOSALS 

How do industrials buy? 

Methods of analyzing large purchasing 
companies 

Preparation of proposals 

SALEs PROMOTION 

Inpustry CoopPerRATIVE Errort, FUTURE 
MarKeETs, AND MARKETING TENDENCIES 


INDUSTRIAL 
EQUIPMENT 


by BERNARD LESTER 


Assistant Industrial Sales Manager, Westinghouse Electric ® Mfg. Co., 
Lecturer, University of Pittsburgh, Member, American Marketing Society and American 
Management Association 


307 pages, 6x9, illustrated, $3.50 


HIS book approaches the subject of distributing machinery and 

industrial supplies from the viewpoint of sales effort directed 
toward a solution of problems which face the prospective customer. 
It gives the sales engineer and business man insight into the 
problems which exist and a method of analyzing them which will 
lead to greater effectiveness and increased economy. 

The book is based on wide practical experience with the sales 
problems of this branch of industry, and gives an unusually com- 
prehensive, yet simple, direct, treatment describing and diagram- 
ming the logical sequence of thought and action in analyzing the 
product to be sold, the market to be met, and methods and organi- 
zation required in distribution. 

Throughout, the discussion of principles and methods is directed 
toward the objectives of indicating existing market possibilities 
for industrial equipment and of encouraging the handling of sales 
problems by the same type of analytical methods that have 
elevated production standards and results. 


DIESEL ENGINES, INC., Book Dept., 2 West 45th St, New York, N. Y. 
Enclosed please find $3.50 for one copy of the book, “Marketing Industrial Equipment” 
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DIESELS REDUCE POWER COSTS 
OVER SEVENTY PER CENT 


Continued from page 15. . . . 


can hoist in the tank room (6) a motor-driven 
belt conveyor to take ice from the tank room 
to the storage room (7) a 5 hp. scoring ma- 
chine and (8) a 2 hp. stacking machine. 


The engine room addition completed last 
June to house the new Diesel installations is 
a model of cleanliness and efficiency. Airy 
and well lighted with large steel frame win- 
dows on three sides, it is constructed of pressed 
face brick inside and out. The floor is all 
green cement tile with the two engines and 
their generators resting on a nine-foot deep 
foundation of solid cement, all resting on two- 
inch insulation cork. There as practically a 


complete freedom from vibration. 


All piping to the engines has been brought 
through pipe trenches in the floor. There are 
no overhead pipes to either engine or com- 
pressor with the exception of the ammonia 
suction and discharge lines which through 


necessity had to be installed overhead. 


All pipes for fuel oil, starting air, and cooling 
water are of extra heavy copper and brass tub- 
ing with long radius bends installed by a 
skilled coppersmith with neatness and _preci- 
sion. There are no threaded joints in any of 
these lines. All joints including connections 
to valves are neatly sweated. All metal sur- 
faces are brightly polished and floors and walls 


are as clean as a Dutch kitchen. 


Undoubtedly one of the most important fea- 
tures of the installation is the exhaust disposal 
of the Diesel engines. From either within or 
without the building the exhaust is scarcely 
audible. Silencing of the exhausts has been 
accomplished by leading pipes from the ex- 
haust manifolds down to an underground 
chamber directly outside the engine room. 
Four-inch pipe is used under the floor, six-inch 
to the chamber and eight-inch from chamber 
to top of chimney. The exhaust chamber or 
pit is built of cement and is ten feet long, four 
feet wide and four feet deep, and consists of 
a series of eight compartments, each measuring 
twenty-two inches square. The exhaust enters 
from the top of one cell and empties through 
the bottom into the next cell, finally emerging 
at the top. Around these two eight-inch pipes 
a small brick chimney, one and one-half feet 
square and twenty feet high, was built at the 
corner of the engine room through which the 
exhaust escapes into the air. A very faint 
puffing sound which cannot be heard unless the 


observer stands within a few feet, and a few 
heat waves coming out of the top of the chim- 
ney are the only indication of its presence. 


Thermostatic control on each of the engines 


guards against any possibility of overheating. 


The engines are continually in operation as 
the plant operates twenty-four hours a day. 


The changeover to Diesels one year ago has 
resulted in a big reduction in plant operating 
costs. Here is how the power cost of 68 cents 
per ton using purchased current compares to- 
day with using plant current generated by its 
own Diesels: 


4 gallons of fuel oil @ 4c.......... $ .16 
-03 gallon of lubricating oil with al- 

lowance for oil changes........... 016 

Sinking fund for maintenance... .. 03 


Total power cost per ton $0.206 


To make a long story short, Diesels reduced 
the power cost of this plant over 70 per cent! 


The Chaffee plant, running at full capacity 24 
hours a day, has a capacity of 90 tons a day. 
Each engine consumes in this period 180 gal- 
lons of fuel. A 13,000-gallon fuel tank under- 
ground just outside the plant is filled from 
tank trucks right from the street. 


By the addition of a pre-cooling system by 
which the water used to make ice is first 
pumped to pre-cooling tanks containing coils 
through which brine is circulated, Chaffee and 
his chief engineer expect to increase produc- 
tion now to 100 tons of ice a day. 


During periods when the full capacity of the 
plant is not necessary, it may be run on only 
one of the Diesel engines at a fuel cost per 
ton of $0.148 and a lubricating oil cost per 
ton of $0.014. This is due to the fact that 
when only one compressor is working the 
brine temperature rises and the pressure in- 
creases, thus allowing a production of fifty 
tons of ice every 24 hours on one engine alone. 
On the other hand, if purchased power were 
used the cost per ton would increase because 
of the higher rates for less current consumed, 
instead of being less as in the case of a Diesel 


equipped plant. 


As Chaffee sells his entire output to dealers 
direct, serving Providence, East Providence, 
Warren, Bristol and a part of Pawtucket, he 
has no marketing problem to worry about. 


And with his own Diesel operated power plant 


furnishing current for all his electric needs 


instead of being dependent on outside power 
he has no power problem to worry about now, 
either. 


TRAINED 


DIESEL 


ENGINEERS 


From New York, 
Chicago, Los Angeles and Seattle 


Former Diesel, steam and gas engineers, 
machinists, shovel and caterpillar opera- 
tors, sales engineers. These properly 
trained Diesel men will make valuable 
Diesel operators, maintenance men and 
salesmen for you. Many firms now look to us 
for their Diesel help. Write, wire or phone 
your requirements, we have the man you want. 


HEMPHILL DIESEL SCHOOLS 
Employment Service 


NEW YORK: 31-28 Queens Bivd., L. I. City, N.Y. 
LOS ANGELES: 2121 San Fernando Road 
CHICAGO: 1253 Diversey Parkway 
SEATTLE: 503 Westlake Ave., N. 


National Forge and 
Ordnance Company 


Irvine, Warren County, Penna. 


All National Forge and Ordnance Com- 
pany products are manufactured from fine 
quality Basic Electric Steel. 


Complete control of all processing from 
selection of the melting charge to the finished 
condition is National Forge and Ordnance 
Company's guarantee for maintenance of 
quality in crankshafts and various other types 
of forgings furnished to leading manufac- 
turers in the Diesel industry. 


BASIC ELECTRIC STEEL 


Carbon, Alloy, Corrosion Resistant 
and Special Steels Smooth Forged, 
Hollow Bored, Rough or Finish 
Machined, Heat Treated to Speci- 
fications. . . Forging Quality Ingots, 
Pressed or Hammered Billets. 
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SATCO’ BEARINGS 


in the Singer Building Power Plant 


LTHOUGH the Singer Building 
in New York is generally re- 
garded as the pioneer in the tower- 
type of office building, its power 
plant “thas never been permitted to 
grow old.” It is, in fact, more 
modern than plants in many newer 
buildings. 

A six-cylinder Winton Diesel en- 
gine has been installed in the Singer 
Building to drive a Diehl generator, 
rated at 350 kw., to furnish elec- 


tricity at low cost. The Winton 
Diesel is a six-cylinder, 14” x 16”, 
four cycle, solid injection machine, 
rated at 525 bhp. at 375 rpm. 


Satco-lined bearings of our fabri- 
cation are used in this engine to in- 
sure long, trouble-free service. Our 
experience in manufacturing bear- 
ings intended for hard, exacting 
work, under heavy pressures and 
high operating temperatures, is at 
your command. 


*A patented alloy manufactured by National Lead Company. Trademark registered. 


AMERICAN BEARING CORPORATION 


Affiliated with National Lead Company 


INDIANAPOLIS 


INDIANA 
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for Diesel drive 


Add up the comparatively minor points in generator design— 
niceties of frame construction, of spider design, of armature 
winding details, of twenty other different elements—total up 
these factors, and you have a condition which very often spells 
the difference between complete success and only passable per- 
formance in a Diesel installation. 


It is these factors—relatively unimportant individually, but 
vitally important collectively —which are never lost sight of in 
the building of Elliott Generators. It is this unremitting atten- 
tion to detail which assures to every efficient, dependable Diesel 
driving an Elliott Generator, that its valuable qualities will be 
faithfully reflected in low operating costs, and the kind of per- 
formance that builds further sales. 


Be fair to your Diesels —equip them with Elliott Genera- 
tors, custom built to the Diesels they serve. 


ELLIOTT COMPANY 


PITTSBURGH, PA. 
Electric Power Department RIDGWAY, PA. 


District Offices in Principal Cities 
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I READY 
—CWWITTH DIESELS 


Why pay for costly purchased power when 
you can generate your own at a fraction of 
the cost? Why not save the difference and 
turn it into an operating profit? 


Fairbanks-Morse Diesels are especially well 
. adapted to the task of furnishing low cost 
power for direct drive and for generating 
current in flour mills, elevators, ice plants 
and a host of other industrial establishments. 


Operating with but little attention these ; 
| engines are capable of doing a multiplicity | 4 
of jobs with true Diesel efficiency and : : 
economy. Units in sizes from 10 to 2400 hp. - 
| provide reliable low cost power in allclasses_ | 
of industrial service. 
Quick recognition of a need and its quick 4 


fulfillment have made this company Amer- 
ica’s leading manufacturer of Diesels for 
many years. Nearly three million horse- 
power of F-M Diesels are now in service. a 


To cut peak demand costs, to enjoy the 
savings found in generating your own 
' power, when, where, and as it is needed, to 

cut costs in off seasons, investigate the 
j F-M line of Diesel engines. Fairbanks, 
Morse & Company, 900 South Wabash 
Avenue, Chicago, Illinois. 34 branches at 
your service throughout the United States. 


DIESEL ENGINES 


6409-0A97.53~ 
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